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CIVIL AEROKAUTICS BOARD

ACCIDENT INVESTIGATION REPORT

Adopted: December 3, 195k Released: December 8, 195k

AMERICAN AIRLINES, INC., AND U. S. NAVY, COLLISION NEAR
PORT GOLIMBUS AIRPORT, COLUMBUS, OHIO, JUNE 27, 195k

The Accident

American Airlines Flight 572, a Convair 240, N, 94236, and a United States
Navy SNB, Bureau Number 23773, collided 0,6 mile east of the Port Columbus Air-
port, Columbus, Ohio. The collision occurred at 2015,1/ Junme 27, 195k, while
both aircraft were on final approach to rumway 27. The SNB caught fire at im-
pact, crashed and burned, fatally injuring the only two occupants and destroy-
ing the aircraft. The Convair contimied its approach and landed, During the
landing roll the Convair nose gear collapsed and the aircraft slid slong the
rumway on its nose section. None of the 32 passengers, inclvding 1 infant, or
3 crew members was seriously injured. Two small fires in the Convair were
quickly extinguished; the aircraft received major damage,

History of the Flight

American Airlines Flight 572 of June 27, 1954, was a scheduled operation
between Memphis, Tennessee, and Cleveland, Ohio, with intermediate stops, one
of which was Columbus, Ohio. The crew assigned at Nashville, Tennessee, to
continue the flight consisted of Captain J. C, Pollard, First Officer J, S,
¥yrick, and Stewardess M, J, Ounn, Weather conditions were good over the en~
tire route and the flight was conducted in accordance with visual fiight rules,

Departure from Dayton, OChio, the scheduled passenger stop immediately prior
to Columbus, was at 1952 with First Officer Myrick flying the aircraft from his
right seat position. The aircraft was loaded to a gross weight of 37,66h pounds,
2,709 pounds less than the maximum allowable and the load was properly distribe
uted. About 10 minutes after departure Captain Pollard, performing the duties
of copilot, reported to the company radio that he was ™in range,® and advised he
was changing to the Columbus Tower frequency, 121.1 me. At approximately 2007
the flight contacted the tower advising it was about 6 miles west of the
W1liard fan marker (located 12 miles west of the sirport). The tower gave
landing information and approved a requested right traffic pattern to runway 27.
The flight, at reduced power, began a shallow descent from its cruising alti-
tede of 3,000 feet m. s. 1. Its flight path was slaightly north of the fan
marker and slightly north of the tusiness district of Columbus at an indicated
alrspeed of 185 knots., First Officer Myrick established a downwind leg 1,200
feet above the ground and approximately 2-1/2 miles northwest of the sirport.

1 1/ M1 times herein are eastern standard time and are based on the 2ij-hour
cloek,
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During the dowrmwind leg the aircraft was slowed to spproximately 160 knots
with 16 degrees of flaps extended, The tower gave the flight a landing
sequence of rumber 2 following a TWA Martin, Flaght 377, which was then
making a straight-in approach to runway 27.

In order to establish a normal anterval behand Flight 377, Farst Officer
Myrick extended the downwind leg untal approximately opposite the TWA Martin,
He then began a right descending turn for the approach to the runway. The
turn was made gradually slowing the aircraft to 1LO knots durang the turn,
The turn was completed about 857 feet above the ground and abont 3-1/2 mles
east of the runway threshold. The appreach was made 1n a normal descent and
with a continuous reduction of airspesed, The average airspeed for the ap-
proach was about 135 knots. Vhen approxamately 0.6 mile from the runway and
about 300 feet above the ground the crew felt a violent jar and simultaneous
yaw of the aircraft to the left. Captain Pollard took control, noticing the
left engine was stopped. Together with First Officer Myrick he realigned
the aircraft wath the runway and landed,

Durang the landing roll the Convair nose gear, damaged at impact, col-
lapsed and the aircraft contirmed approximately 4,200 feet on 1ts nose and
main gear before stopping on the rumway on a headang of 280 degrees.

Stewardess (unn opened emergency exits at seats 5, 9, and 17, located
on the richt side of the cabin, and opened the rear service door. Captain
Pollard released the forward passenger door but because the nose section of
the aircraft was resting on the rumway the exit could not be used until First
Officer Myrick evacuated through the right cockpit wandow and pulled the exat
stairway ramp outward from the aircraft, thus permitting this exit to be used
for passenger evacuation. Stewardess Ounn pulled the emergency rope from 1ts
locsticon above the rear service door and dropped 1t through the opening,
Bracuation was then carried out with 16 passengers using the emergency rope,
2 the seat exits and 13 the forward passenger door. The infant was dropped
through the rear service door into the arms of a passenger on the ground. The
evacuation was accomplished in an expeditious and orderly fashion waith only
minor anjuries resulting to 10 passengers and the stewardess who received rope
burns on their hands while sliding down the emergency rope. The emergency
evacuation chute, located on the side of the rear service door, was not uta-
11 zed.

Two small frictaon fires, one located in the nose wheel well and one in
the forward baggape compartmeni, were quickly extinguished by ground emergency
crews alerted by tower persconnel before the aircraft had touched the runway
and on the scene immedaately.

The afterncon of the same day a Navy SNB, 23773, a twan Beech, was dis-
patched from the Port Columbus Naval Air Station in accordance with Naval
training procedures to be flown to Vandalia, Ohio, West Lafayette, Indiana,
and return., The flight departed at 1701 under & VFR {visual flight rules)
flight plan and arrived at Vandalia at 1727 where one passenger was dis-
charged. The flight contimed to West Lafayette where it landed after an
uneventful flight. Lieutenant Commander J, Reno, the pilot for this segment,
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left the flight. With Lieutenant Commander J. R. Hoerath, as pilot, and
Iieutenant Commander D. Edgar, as observer, Navy 23773 departed West
Lafayette at 1902 for the return flight. The flight averaged about 150
knots groundspeed and at approximately 2009, when over downtown Columbus,
it called the tower for landing information using frequency 142.74 me. The
tower advised the flight to use runway 27. Shortly thereafter the SNB re-
quested and was granted permission to use rumway 30 subject to traffic.
Navy 773 was observed by the tower controller to enter the downwind leg of
a left traffic pattern for runway 30 and was later sighted on base leg for
that runway about 2 miles southeast of the tower., The SNB was then advised
by the tower controller to follow TWA Flight 377 on runway 27 or make one
circle of the field, The SNB turned right, reported 1t was on downwind for
romway 27. It later reported on base leg for that runway and was then ad-
vised to continue its approach. The SNB and Convair were soon thereafter
seen about 2 mles east of the airport on final approach to runway 27, at
which time they appeared to the controller to be close to each other btut
with the SNB apparently to the righti, to the rear and below the Convair.
The SNB was instructed to make a three sixty or circle the airport. The
landing gear of the SNB was seen to retract and it appeared to make a shallow
left turn just before the collaision.

Investigation

The investigation and subsequent hearing revealed that at the time of the
acclident there were three controllers on duty in the tower. A fourth man, a
CAA terminal area operations specialist from the New York regional office, was
in the tower for the purpvose of leaving his local contact point but had no
control duties. The regular controllers reported at 1600 for a normal 8-hour
shift. Local control, flight data, and ground control were mamned as primary
positicns and under routane procedure they were rotated about every two hours.
The local controller had assumed that position approximately L5 mimutes before
the accident.

Under procedures for the control of air traffic the local controller is
responsible, among other things, for the issuance of clearances and i1nforma-
tion to pilots of aircraft for the purpose of preventing collaision between
aireraft in the traffic pattem.j

The Port Columbus Airport served the flying operations of the Naval Air
Station located on the field, commercial operations, and North American Avia-
tion production test fliaghts, as well ss transient and private flying. The
tower personnel were therefore required to control many types of aircraft and
regularly approved several types of traffic patterns such as overhead, left,
right, and straight-in as permitted by Civil Air Repulations.3/ The personnel
on duty were well qualified and thoroughly experienced in this situation.
During the critical accident period the tower local controller was busy with
ground and air trafficy during the period he made 28 transmissicns and re-
ceived about 43 replies from aircraft, all within 8 minutes before the collisio

2/ See ANC Mamal, "Procedures for the Control of Air Traffic®, Part 3.0.

3/ See Cavil Air Regulations 60.18.
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During the dowmwind leg the aircraft was slowed to approximately 160 knots
with 16 degrees of flaps extended. The tower gave the flight a landing
sequence of rumber 2 following a TWA Martin, Flaght 377, which was then
making a straight-in approach to runway 27.

In order to establish a2 normal interval behand Flaght 377, Farst Officer
Myrick extended the downwind leg untal approxamately opposite the TWA Martin.
He then began a right descending turn for the approach to the runway. Ths
turn was made gradually slowing the aircraft to 14O knots during the turn,
The turn was completed about 850 feet above the ground and about 3-1/2 mles
east of the rumway threshold. The approach was made an 2 normal descent and
with a continuous reduction of airspeed. The average azirspeed for the ap-
proach was about 135 knots. When approximately 0,6 mle from the runway and
about 300 feet above the ground the crew felt a violent jar and simultaneous
yaw of the aircraft to the left. Captain Pollard took control, noticing the
left engine was stopped. Together with Farst Officer Myrick he realagned
the aircraft with the runway and landed,

During the landang roll the Convair nose gear, damaged at impact, col=-
lapsed and the aircraft contirmued approximately 4,200 feet on 1ts nose and
main gear before stopping on the runway on a heading of 280 degrees.

Stewardess (unn opened emergency exits at seats 5, 9, and 17, located
on the risht side of the cabin, and opened the rear service door, Captain
Pollard released the forward passenger door but because the nose section of
the aircraft was resting on the runway the exat could not be used until Firsi
Officer Myrick evacuated through the right coekpit window and pulled the exat
stairway ramp outward from the aarcraft, thus permitting this exit to be used
for passenger evacuation, Stewardess Ounn pulled the emergency rope from 1is
leocataon above the rear service door and dropped i1t through the opening.
Evacuation was then carried out with 16 passengers using the emergency rope,
2 the seat exats and 13 the forward passenger door. The anfant was dropped
through the rear service door into the arms of a passenger on the ground. The
evacuation was accomplished 1n an expeditious and orderly fashion with only
minor inguries resulting to 10 passengers and the stewardess who received rope
burns on thexr hands while slading down the emergency rope. The emergency

evacuation chute, located on the side of the rear service door, was not utai-
lized,

Two small friction fires, one located in the nose wheel well and one an
the forward bagpare compartment, were quickly extanguished by ground emergency
crews alerted by tower personrel before the aircraft had touched the runway
and on the scene immediately,

The afternocon of the same day a Navy SNB, 23773, a twin Beech, was dis-
patched from the Port Columbus Naval Air Station in accordance with Naval
training procedures to be flown to Vandalia, Chio, West Lafayette, Indiana,
and return. The flight departed at 1701 under a VFR (visual flaight rules)
flipht plan and arrived at Vandalia at 1727 where one passenger was dis-
charged, The flight contimed to West Lafayette where it landed after an
uneventful flight. ILieutenant Commander J, Reno, the pilot for this segment,
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left{ the flight. With Lieutenant Commander J. R. Hoerath, as palot, and
Lientenant Commander D. Edgar, as observer, Navy 23773 departed West
Lafayette at 1902 for the return flaght, The flight averaged about 150
xnots groundspeed and at approximately 2009, when over downtown Columbus,
1t called the tower for landing information using frequency 142.7L mec. The
tower advised the flight to use runway 27. Shortly thereafter the SNB re-
quested and was granted permission to use rumway 30 subject to traffic.
Navy 773 was observed by the tower controller to enter the downwind leg of
a left iraffic pattern for runway 30 and was later sighted on base leg for
that runwey sbout 2 miles southeast of the tower., The SNB was then advised
ty the tower controller to follow TWA Flight 377 on runway 27 or make one
circle of the field. The SNB turned right, reported it was on downwind for
runway 27. It later reported on base leg for that runway and was then ad-
vised to continue its approach, The SNB and Convair were soon thereafter
seen about 2 miles east of the aarport on final approach to runway 27, at
which time they appeared to the controller to be close to each other but
with the SNB apparently to the right, to the rear and below the Convair.
The SNB was instructed to make a three sixty or circle the airport. The
landing gear of the SNB was seen to retract and it appeared to make a shallow
left turn just before the collision,

Investa gat.:.on

The investigation and subsequent hearing revealed that at the time of the
accident there were three controllers on duty in the tower. A fourth man, a2
CAA terminal area operations specialist from the New York regional office, was
in the tower for the purpose of leaving his local contact point but had no
control duties. The regular controllers reported at 1600 for a normal B-hour
shift. Local control, flight data, and ground conirol were manned as primary
positions and under routine procedure they were rotated about every two hours,
The local controller had assumed that position approxamately 45 mimutes before
the accident.

Under procedures for the control of air traffic the local controller is
responsible, azmong other things, for the issuance of clearances and informa-
tion to pilots of aircraft for the purpose of preventing collision between
aircreft 1m the traffic pattem.?ﬁ

The Port Columbus Airport served the flying operations of the Naval Air
Station located on the field, commercial operations, and North American Avia-
tion production test flaghts, as well =s transient and private flying. The
tower personnel were therefore required to control many types of aircraft and
regularly approved several types of traffic patterns such as overhead, left,
right, and straight-in as permitted by Civil Aar Regulatlons.éf The personnel
on duty were well qualified and thoroughly experaenced in thas situation.

During the eritical accident period the tower lccal controller was busy with
ground and air traffic; during the period he made 28 transmssions and re-
ceived about 43 replies from aircraft, all within 8 minutes before the collisaon.

2/ See ANC Mamal, *Procedures for the Contrel of Air Traffic", Part 3.0.

3/ See Civil Mr Regulations 60.18,
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The tower was located in the scutheast corner of the airport and the
runways were as shown in attachment A, Several qualified witnesses stated
that the tower was considered marginally adequate. They stated it was
originally constructed as a weather observation tower and was not as high
as desirable, The windows consisted of approximately 1LO small panes of
glass with divisions between each. There were eight one-foot wide concrete
support columns equally spaced around the octagon-shaped structure and one
large solid entrance door in the south wall. A radar installation covered
with & canvas tent had been added to the tower several months before the
accident., These conditions required the local controller, whose position
faced north, to stand and move contimously while observing airport traffic.,
At the time of the accident a new tower was being constructed,

Investigation revealed that transmissions to the American flight were
conducted on 121,1 me, and to the Navy flight on 142.74 me., both VRP (Very
High Frequency). Jet traffic taxiing used 257.8 me., UHF (Ultra High Fre-
quency). The local controller transmitted simultanecusly on these fre-~
quencles thereby enabling the subject crews to hear all transmissions from
the tower. The American and SNB crews, however, transmitted on different
frequencies to the tower and were thus unable to hear one ancther, This
commnications arrangement required the local controller to adviee taxiing
aircralt uaing UHF becamse the ground controller, usuelly performing this
duty, did not have the necessary UHF transmitter available at his position.
A recording device was incorporated at the locsal control position so that
&1l tranemissions he made were recorded. The recording was one way, from
tower to aircraft.

During the public hearing the tower local controller stated that after
having approved the Navy request to use runway 30 for landing, subject to
traffic, he firet sighted that airoraft when it reported entering downwind
leg for runway 30. The controller observed the sireraft flying southeast
about 1,500 feet above the ground approxdmately 2 miles south of the tower,
& normal downwind position, The controller answered the report as follows:
"Jeven seven three, continue approach for runway three zero., Traffic is on
finsl. approach and elso on rightehand downwind for runway two seven. I'1l
get you in on three zerc as soon as practical." This transmission was then
acknowledged, At this time the controller stated that American 572 was
northwest of the airport entering right-hand downwind for runway 27 and that
TWA Flight 377 was abeut 5 miles dus east making a straight-in approach for
runvey 27 for whish it had been previously cleared, This flight followed &
BC-3, 12F, then well shead on final spprosch for the same runway.

The American Convair crew testified that they were entering downwind
or had tumed onto downwind when TWA reported over the outer marker (6,2
miles east of the threshold of runwey 27), The Americen orew sighted TWA
immediately thereafter Just inside the cuter marker,

The next pertinent tranemission from the tower was to American when the
Flight was on ite downwind leg for its right~hand approach pattern., The
tower instructed the flight as follows:t "Five seventy-two will be number
two t0 land on runway 27, traffic is e TWA Martin about three out ..."
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The Navy flight then reported that 1t was on base leg for rumway 30 and
the controller testified that this call, to his best recocllection, included &
report that the aircraft landing gear was down. He stated that et this time
he saw the aircraft flying northeast about 2 miles southeast of the tower, a
normal base leg for runway 30. This Navy report was anawered by the controllaer
as follows: P™Navy seven seven three, I have you in sight. I suggest that you
follow the TWA Martin or make one circle of the field., T have traffic taxiing
on runway 30 and two on dowmwind for that runway,” The controller testified
that he meant on dowmwnind for runway 27. The Navy flight acimowledged his
transmission sdvising it was on dowmnnd for rumway 27. The gontroller con-
t1 nued, "Continue your approach for runway 27, seven seven three,” In ex-
planation of these instructions the controller said 1t was no longer feasible
to continue the SNB to runway 30 because that runway and rumway 27 intersect
and spacing of these aircraft was insufficient 1o enable either to clear the
jintersection before the other landed as required by controliing procedures.

He also said there seemed to be adequate spacing for the Navy flight to land
after the TWA aircraft before American 572 because 572 was still eastbound
north of the tower on its right pattern downwind leg. The controller stated
he expected and plamned for the SNB to follow TWA from its observed position
rather than turn right and establish a downwind leg for runway 27, He ob-
served the SNB, about 800 feet above the ground, turn right about 30 degrees
for the downwind leg, The controller did not advise the American flight of
his instructions given the SNB to follow TWA because he stated it was then
necessary to turn, view the TWA flight about 1-1/2 miles east of the threshold,
and clear it to land.

The SNB flight then reported that it was on base leg for rumway 27. The
controller was unable o locate it wisually although other tower personnel
helped at his request., He advised the aircraft to contimue its approach, The
controller stated that at this time he was unable to revise the existing se-
quence because the SNB was not in sight. Shortly after the SNB's base leg re-
port the Convair was observed to make a right turn to the south for its base
leg. At this time the controller stated he did not of fer advisory information
or instruetions to either arrcraft although he kmew, by radio report, the SNB
was on base leg and the Convair, by visual observation, was on base leg. He
stated that he did not revise the existing sequence at this time, again be-
cause the Navy aircraft was not in sight and he felt that by altering either
aircraft!'s position with instructions might create a hazard., At this time the
controller did not ask the SNB for its position or ask the Convair if 1%t had
the SNB in sight but instead issued tam inatructions to =2ircraft on the air-
port,

The controller next observed the SNB on a final approach about 250 feet
above the ground, and appromimately 2 miles east of runway 27. At the same
time it appeared to ham to be below, to the right, and behind the Convair.

He made the following transmission, "Navy seven seven three, I have two air-
craft on the final spproach, one is American Convair high and you appear to
be slightly behind and to the right, is that correct?® The witness stated
the Navy crew transmitted, "Roger (or affirmative) I have him in sight, shall
I go around?™ The controller then said, "Navy seven seven three, affimmative,
make a three sixty or make a circle of the field and follow the American
Convair.® The controller stated the SNB appeared to be sufficiently behind
the Convair that collision did not seem imminent. He then clsared the
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American flipght to land and saw the SNB's landing gear retract. The witness
believed 20 to 25 seconds passed between the circling instruction and the
collision which followed.

The investigation included an exhaustive search for eyewitnesses to the
accident, Many saw both aircraft during final approach and saw them collide.
The witnesses observed the accident from four locations. Two boys, composing
the first group, were located about 2 mles east of the runway threshold.
They saw both aarcraft during the last portion of their turns onto the fanal
approach, They stated the Navy plane was ahead of and lower than the air-
liner. Those of the second group were at positions varying between 3/L and
1-3/} miles darectly east of the rumnway threshold, Several of this group saw
the azircraft pass nearly overhead on the final approach and at that time
stated the SNB was below the Convairr and slightly to its right. These wit-
nesses were in conflict as to whach aircraft was ahead; however, the majority
stated the SNB was ahead. The thard group was located near the east end of
runway 27. This group was mainly commosed of ar crews who were in aircraft
waiting to taxi or take off and who saw the aircraft which collided coming
nearly directly toward them. When these two 2ircraft were first seen these
observers stated that the Convair was 200 to 300 feet above the SNB and that
the SNB appeared to be to the risht and behind. Several of these witnesses
saw the landing gear of both aircraft extended, They then saw the SNB gear
retract, the aarcraft climb slightly, begin a left turn with the collision
followainz i1mmediately thereafter. The last group of witnesses was located
in or near the tower. They were in accord that when first sighted the Navy
aircraft was lower than normal for i1ts position approxaimately 2 miles east of
the runway on approach, and was 300 to L4OO feet below the Convair. The SNB
flew nearly straight and level winle the Convair descended normally. These
persons stated that the SNB appeared well behind and slightly to the right
of the American flacht, OSeveral witnesses from all positions observed that
the Convaar's posittion and anti-collision (a red flashaing light located on
top of the vertical stabilizer) lights were on; however, none noticed whether
or not the SNB's posation laghts were on,

In the course of investisation three incandescent position lamps were
recovered from the SNB, one from the fuselage position and two from the tail
light units These lamps were sent to the National Bureau of Standards to de-
termine if the lirhts were on or off at the time of the collision., All fila-~
ments were broken when examined. The fuselaye lamp, a 2-filament type, indi-
cated that at least one of the filaments failed wth voltare applied to 1t,
however, 1t could not be determoned whether failure oceurred duraing the acci-
dent or at some other time prior to the accident, The other filament and the
filaments from the tail lamps presented no conclusive evadence regarding
whether or not these lighis were on or off at the time of failure. As a result
it could not be determined from the laboratory examination whether or not the
SNB lights were on or off at the time of the inflight collision.

The TWA crew stated that a2t the time the SNB was instructed to make a
three sixty or go arcund they had just landed and saw the collision immedi-
ately after clearing the runway.
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The American crew stated that while in the Port Columbus traffic pate
tern they wers aware that an SNB was being controlled as airport traffic.
They belipved it was going to land on runway 30 and did not know it had been
changed to runway 27. The crew testified that they were fully cognizant of
their risyal respopsibilities ynder VFR conditions.y Although they stated
that they maintained e careful leokout the SNB was never seen,

The offieial weather report at the time of the accident was: scattered
elouds at 20,000 feet, visibility 15 miles, wind morth at 6 m. p. h. Official
sunset was 2005, 10 mimtes before the ageident.

The accident occurred during twilight when the sun was below the horizon
and & rapid transition was taking place between daylight and darkmess. Wite
nesges varied in their estimates of the existing visibility from 3 to 15
mileg. All pilots who were flying at this time agreed that vertical visi-
bility was decreasing with approaching darkness and that it was becoming in-
creagingly difficult to see objects from above. The existing light esbove the
horizon permitted aircraft flying above it to be easily seen in all direc-
tions but somewhat easier in the western quadrant,

The mosi significant of the many inflight impact markings was a series
of six propeller cuts in the left wang of the SNB, The structural integrity
of the ving was so affected by the cuts to cause the left wing outer pansl to
separate in flight. This pertion of the wing was found east of the main
wreckage area. The cuts progressed forward from the left wing trailing edge
asross the left engine nacelle centerline. Stady of the individual cuts dis-
closed that in each case the cut was made inboard to outboard with downward
directional indications at the start of the cuts and upward directionsl indi-
cations at the outboard end. Further study revealed the cuts were made by
the left Conveir propeller while it was passing forward over the wing. The
pattern of the propeller damage indicated that the aircraft closed both
laterally and vertically; both closures were at small acute angles.

The Convair nose gear drag link was fractured by forces maindy in a
rearward direction. Although not conclusive, evidence indicated the nose
gear tire struck the SNB in the area of the right wing center section and
right nacelle, Gash marks and impressions on the sidewall and rim of the
left Convair nose wheel appeared to have been inflicted by a glancing blow
of the SNB right propeller, a tip of which was found east of the wreckage
erea.

Although the SNB reported no difficulty careful examination was made to
ascertain if any structural or mechanical failure occurred prior to the colli-
sion. From the damaged components there was no evidence found to indicate
that structural or mechanical failure occurred prior to impaci. The American
¢rew substantiated that the Convair was operating normally prior to impact.

The investigation included a careful study of the flight paths and posi-
tlon reports of the four principal aircraft which were flying in the Port
Columbus traffic pattern during the accident period. These factors together
with witness testimony were incorporated into an engineering study, attach-
ment 4, and indicate the probable flight paths of the airecraft which collided

L/ See Ciwmal Air Regulations, Part 60, Sections 60.12, 60.1h4, 60.15.
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a5 well es the TWA Martin and the Douglas DC-3 which nreceded them. Consid-
ering all available data and the probable flight paths a study was made to
determine so far as possibla the visnal 1imts of each crew member afforded
by the cockpit structure of the Convair and SNB. The limits were applied to
each crew member throughout the last two minutes of the flight path in con-
sideration of the aircraft attitudes, It was learned that the SNB first en-
tered the cockpit angular limits of vision for the Comvair captain when the
Convair was on the base leg, At this time the SNB was approximately LO de-
grees to the right of the Convair's longitudinal axis and was about 3 miles
away. The SNB remained within the visual limits of the captain's position
until both aircraft were on the final approach and the Convair was approxi-
mately 1/2 mile behind the Navy aircraft. The total time that the SNB was
in the visuel limits of the captain's position was approximately 1-1/L
nminutes. At the start of this period the SNB blended into the horizon and
then continued below it for the remaining time.

The SKB first entered the wvisual limits afforded from the seat of the
Convair first officer shortly after he had begun the turn from the downwind
legz onto the base leg. When the turn was begun the SNB was approximately
90 degrees to the right of the Convair's longitudinal axis and was about
3-3/li miles away. The SNB ramained within visual limits of the first
officer's position except when momentarily obstructed by two vertical wind-
shield formers until the Convair was approximately 1/2 mile behind the SNB
on the final approach. The totel time during which the SNB was within the
visnal limits was about 1-1/2 minutes. At the beginning of this period the
SNB blended with the horizon and then contimied below it for the remaining
time.

The Convair first entered the visual limits afforded by the SNB's cock-
pit structure from the pilot's position immediately after the SNB started to
turn from the downwind leg onto the base leg for runway 27, At this time
the Convair was approximately 3 miles away at an angle of approximately 20
degrees to the left of the SNB's longitudinal axis. The Convair remained
within the pilot's visual limits above the horizon approximately 15 seconds
except when momentarily obstructed by a windshield former. At the end of
this time the Convair was about 30 degrees to the right and was approxi-
mately 2 miles away and the SNB had progressed t{o and was on the base leg.

The Convair first entered the visual limits afforded from the ob-
server's seat immedistely prior to the start of the turn onto the base leg.
At this time the Convalr was approximately 70 degrees to the left and was
about 3-3/h miles away. The Convalr remained above the horizon from this
position and was within the visual limits of the observer approximately 1/2
mimite except when obstructed by two windshield formers and upper cockpit
structure for sbout 15 seconds. At the end of this time the Convair was
approximately 30 degrees to the right and was about 2 miles away. The SNB
was then on the base leg at which time the opportunity to see the Convair
terminated as the Convair was obscured by the SNB cockpit structure snd was
behind the crew's visual limits. The 15 second period during which the
Convalr was within the cockpit visual limits cccurred nearly simultaneously
for boeth crew members,
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Three days after the accident, at spproximately the same time of day
as the accident, several preplanned flight tests were conducted. These
tests were made using an RSD (DC-L4) and an SNB flying in general proximity,
with the SNB varying its position, according to prearrangement, relative to
the R5D, The RSD is somewhat larger than the Convair 240, Qualified ground
cbservers positioned in the tower and on the airport watched, noting their
impressions of the aircraft positions relative to one amother while they
were on the final approach., Although the SNB changed its position, inciud-
ing being ahead of the RS5D, the observers concurred that the difference in
sizes of the aircraft gave the 11lusion that the smaller was &lways behind,
As the aircraft flew closer toward the runway the smaller aircraft appeared
to also overtake the larger.,

Analysis

It should be recognized that the engineering study of all the available
evidence, %The Probable Flight Paths,® contains certain variables. These
variables which include altitudes, dlstances and airspeeds were carefully
considered and the flight paths as shown are the most accurate commensurate
with the physical evidence and testimony,

In determining whether or not the crews of the two aircraft should have
observed the other, several other factors must be considered., The first is
the angular limits of cockpit vision, This factor is the opportunity to see
an object afforded by the physical cockpit structure only. A second factor
is visual range. This is the maximum distance at which an object can be seen.
This distance is influenced by varisble factors including contrast of the ob-
Ject and background, its angular size and shape, the degree of lighting and
atmospheric visibility. Finally, the physiological factors affecting the
ability of & human being to see an object must be considered. It can be ex-
pected a person may best see an object when it is wathin the angular limits
of his sensitive or focal field of vision, 1 to 2 degrees wide. An object
will also be seen through the peripheral portion of the eye if there is suf-
ficient movement or contrast, otherwise it is necessary to search for the ob-
Jact,

As shown by investigation the SNB crew's opportunity to cbserve the
Convair existed while the SNB was turning from the downwind leg onto the base
leg and for a portion of the base leg. This opportunity existed nearly simul-
taneously for the crew members and lasted approximstely 15 seconds during
which the Convalr was high on the windshield for both the pilot and the ob-
server, During this time, however, had the SNB erew looked in the direction
of the Convalr, then on the base leg, they should have seen both the Convair'a
ati~collision 1ight and the aircraft itself which were clearly visible above
the horizon under the existing iight conditions. During the last part of
base leg the opportunity to see the Corvair terminated and it was not possible
again to see it,

From only the standpoint of cockpit angular limits of vision the Convair
crew was first in position to see the Navy aircraft when the Convalr was turm-
ing onto the base leg. In respect to the Captain the SNB remained within vis-
ual limits from this time until the Convair wes on final approach and was



- 10 -

approximately 1/2 mile behind the SNB. The Navy aireraft remained within the
visual limits of the first of ficer's position throughout this period and until
the Convair was approximately 1/2 mile behind the SNB on the final approach.
While the SNB turned onto the base leg and then onto the final approach it
descended until it was approxamately 250 feet above the ground and when first
seen by witnesses, on final approach, it was estimated to be as low as 200
feet. While the American flight was on its base leg considering the factors
affecting visual range (threshold visibility factor, the dark terrestrial back-
ground. the fading light condition, the size and the view presented by the SNB)
it is considered improbable that the SNB, which was below the horizon could have
been seen from above by the Convalr crew, When on the final approach had the
Convair crew scanned shead within the cockpit visual limits, the target pre-
sented by the SNB was within thear focal field of vision. Although during the
first part of the Convair final approach the SNB was low, against a poor back-
ground, and with little relative motion or contrast to attract the attention of
the Convair crew, it was also within visual range and could have been seen by
the Convalr crew under the existing conditions,

During the period shen the flights which collided were being flown in the
Port Columbus traffic pattern all transmissions made from the tower to them
were "simulcast® (transmitted simultaneously on sll frequencies then in use).
This arrangement enabled the ¢rews of both aireraft to hear all transmissions
from the tower, Although many extraneous transmissions were made and only the
transmissions from the tower could be heard, it is difficult to understand why
the conflicting approach sequence, both to approach behind TWA Flight 377, was
ot heard by either crew, The conflicting approach clearances were pertinent
to each flight and directly affected their traffic sequences, Had both crews
maintained radio vigilance the conflicting instructions could have been de-
tected and an immediate clarification requested. It is also difficult to under-
stand why the American crew did not request from the tower the position of the
SNB when they were searching for that aircraft and were unable to locate it.

It w11l be recalled that when the SNB reported on the base leg for runway
30, the tower controller observed the flight approximately 2 miles southeast of
the tower. The controller, realizing that he could no longer continue the Navy
approach to runway 30, advised it to follow the T™WA flight on runway 27 or
circle the field, This traffic control clearance was given without advising
American of 1t or altering its sequence which was elso number 2 to land after
the TWA flight., The controller kmew that the SNB was going to continue to
runway 27 and not eircle. This situation continued to exist unaltered until
both aircraft were seen on final approach. Both aircraft were advised to take
the same sequence from opposite sides of the traffic pattern onto & cormon ap-
proach path to the same runway.

The controller stated that the SNB did not follow his instructions as he
had planned, Instead of following TWA 377 from its observed position it turned
right, establishing a downwind leg for runway 27. In planning its spacing
behind TWA it is believed the SNB crew necessarily took the action it did to
establish a correct Interval. The spacing which existed behind TWA on final
approach was nommal, If the SNB'e action were not in accord with the con-
troller's plamning there was sufficient opportunity to issue other instruc-
tions to the SNB and to clarify the sequence between it and American 572, A
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nonconflicting sequence should either have been given initirally or the con-
flicting sequence revised immediately after the controller turned, viewed
the TWA flight and c¢leared it to land.

The SNB then reported that it was on base leg for runway 27 but the
tower personnel were unable to see 1t. At this time the controller advised
it to continue ita approach withont asking its position or advising it that
it was not in sight. No advisory information was given when the Comvair was
sean shortly thereafter to turn onto its base leg slthough the controller
knew the Convair was being flown into an area where amother aircraft was
known, by radio report, to be operating, The controller stated he could mot
glve instructions because the SNB was not in sight and any instructions
might result in conflict between the two aircraft, The Board believes that
advisory information should have been given alerting the crews to the situa-
tion. The Board also believes that when simultaneous left and right traffic
patterns are being used the controller should assume grester responsibility
for effecting traffic separation.

When both aircraft were sighted on the final approach the controller
thought that the SNB was behind, to the right, and below the Convair. Con-
sidering reasonable speeds for the two alrcraft, the physical evidence pre-
sented by the Convair propeller cuts in the SNB wing and testimony of some
eyewitnesses positioned nearly below the zireraft, the Convair was then above
and behind the SNB. The controller's error in judgnent of reletive distance
was a normal reaction shared by the other tower controllers, pilots who were
avalting takeoff or taxl clearances, and confirmed by the experimental f1ight
tests made after the accident under similar conditions. The error was caused
by the difference in size of the aircraft when viewed at a considerable dis-
tance from nearly head-on angles under the fading daylight conditions. It is
reasonable to agssume that had the controller known the true positions of the
alrcraft he would have given other instructions which might have prevented
the collision.

When the controller advised the SNB of its apparent position relative
to the American flight the Navy flight reported that it had “him® in sight.
Although the controller's information was clear, under the circumstances, it
is belleved the SNB crew misinterpreted it and responded with reference to
the TWA Martin which, according to 1ts crew, was just landing or on its land-
ing roll when the information was given. In all probability the SNB crew
mistakenly identified the Martin as the Convair; both are twin-engined air-
craft and look very much alike.

F:Lﬂ%a
On the basis of all available evidence the Board finds that:

1. American Airlines, its crew, and its alrcraft were properly certa-
ficated and the flight was properly dispatched.

2. The Navy aircraft was properly dispatched in accordance with Navsl
Procedures and its crew was qualified for the subject flight.
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3. Both aircraft were properly maintained and there was no evidence
of structural failure or malfunction prior to the collision,

L. The control tower was properly manned with certificated controllers,

5. The accident occurred in good weather, 10 minutes after official
sunset,

6. When the accident occurred the SNB was malding an approved left ap-
proach pattern to runway 27 and the American flight was making an approved
right approach pattern to runway 27.

7. Both flights were advised to make their approaches following the
game aircraft, This sltuation continued to exist unaltered until after both
airceraft were on finsal approach.

8, The SNB was not observed by the tower after it established a down-
wind Jeg for rurway 27 until it was sighted on final approach for that run-

way.

9. No advisory information was given either aircraft with respect to
the other's position until after the SNB was observed in close proximity to
the Convair on its final approach.

10, The controller's incorrect clearances, which permitted both air-
craft to follow the TWA flight, should have been detected by the flight
crewa,

11, The SNB crew should have seen the Convair under the existing condi-
tions while turning onto and for the first portion of its base leg.

12. The Convair crew should have seen the SNB through normel vigilance
during the first portion of its final approach.

Probable Cause

The Board determines that the probsble cause of this accident was a
traffic control situation created by the tower local controller which he
allowed to continue without taking the necessary corrective action.

A contributing factor wes the failure of both crews to detect this
situation by visual and/or aural vigilance.

Bf THE CIVIL AERONAUTICS BOARD:
/s/ CHAN GURNEY

/s/ HARMAR D. DENNY

/8/ OSWALD RYAN

/s/ JOSH LEE

/a/ JOSEPH P, ADAMS




Investigation and Hearing

The Civil Aeronautics PBoard was notified of this accident at approxi-
mately 2115, June 27, 1954, An investigation was immediately initiated in
aceordance with the provisions of Section 702 (a){2) of the Cival Aeronsutics
Act of 1938, as amended. A public hearing was ordered by the Board and was
held in Columbus, Ohlo, on July 27, 28, and 29, 195k,

Ajr Carriler

American Airlines, Inc., 15 a scheduled air carrier incorporated in the
State of Delaware with its principal offices in New York, New York, The car-
Ter operates under a currently effective certificate of public convenience
and necessity issued by the Civil Aeronsutics Board, and an air carrier oper-
ating certificate issued by the Civil Aeronautics Administration, These
certificates authorize the company to tramsport by air, persons, property
and mail between various points in the United States, Mexico, and Canada.

Flight Personnel

Americen Airlines

Captain J, C, Pollard, age 33, held a valid airline transport certificate
and rating for the Cormwair 240. Captain Pollard was employed March 12, 1943,
He had a total of 7,032 flying hours of which 1,861 were in the Convair 240.
He had completed his last instrument check January 11, 195h, and his last CAA

physical examination March 18, 195k.

First Officer James S, Myrick, age 31, was the current holder of a com-
mercial and instrument rating. He was employed by the company March 12, 1951,
Pirst Officer Myrick had aceumulated 3,732 hours with 2,632 in the equipment
involved, His last instrument check was March 18, 195}, and his last required

physical Jamuary 27, 195k,

Stewardess M, J, CGunn was employed January 5, 1953, She had received an
emergency procedures review November 12, 1953,

United States Navy

Lt. Comdr., John R. Hoerath, USNR, age 36, was designated a Naval Aviator
July 23, 19L42. At the time of the accident he was assigned to the Columbus
Naval Air Station, Squadron VR 691. Commander Hoerath had 3,313 flight hours
of which 118 were in the SNB. His last physical examination was completed
“September 10, 1953,

Lt. Comdr. Donald Edgar, USNR, age L8, occupied an associate billet in
the Naval Air Reserve Transport Squadron 691, Columbus, Ohic. Commander
Edgar was a qualified naval navigator.



The Alrcraft

American Airlines

N. 94236, a Convair 240, was manufactured May 6, 1948, and delivered
to American Airlines May 23, 1948, It bore mammfacturer's serial number 69
and had accumilated a total of 12,337 flying hours. The aireraft was cur-
rently certificated by the Civil Aeronsutics Administration., It was

equipped with Pratt and Whitney model R-2800-83 AMLA engines and Hamilton
Standard 43E60 propellers.

United States Navy

The Nevy alreraft was a twin-Beechcraft SNB-B and bore Bureau Number
23773, The alrcraft had a total of 2,028 flight hours and it was equipped

with R-985-AN-14B Pratt and Whitney engines with Hamilton Standard Hydro=
matic propellers, model 22D30-201.
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PROBABLE FLIGHT PATHS OF AIRCRAFT IN RELATION TO PORT COLUMBUS AIRPORT
i JUNE 27, 1954
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